Limited but significant protective effect of hypothermia on ultra-early-type ischemic neuronal injury in the thalamus.
We investigated the protective effect of hypothermia on ultra-early-type ischemic injury in the thalamic reticular nucleus of the rat. Cerebral ischemia was produced by 5 min of cardiac arrest followed by resuscitation. Rectal and cranial temperature during and after cardiac arrest was maintained at 37-38 degrees C in the normothermic group and at 32-33 degrees C in the hypothermic group. In the postischemic hypothermic group, temperature was maintained at 32-33 degrees C starting 15 min after normothermic ischemia. Histological damage was evaluated quantitatively. While after 5 min of recirculation there was no difference in morphological changes in terms of neuronal halo formation, intraischemic hypothermia reduced the severity of the degenerative changes represented by vacuolated or dark neurons by 15 min. Postischemic hypothermia failed to show any evidence of protection by 30 min. The protective effect of intraischemic hypothermia remained significant when evaluated at 14 days after ischemia by volumetry of the lesion and neuronal density analysis, whereas postischemic hypothermia had no clear protective effect. These results suggest that the protective effect of intraischemic hypothermia applies to neurons susceptible to ultra-early-type injury, but the effect of postischemic hypothermia is limited because normothermic ischemia results in extensive degeneration in these neurons by 15 min.